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Fig. 1 - Variation of d-spa.cings with temperature for four
strong reflections in X-ray pattern of barium pyrophosphate
barium pyrophosphate is not yet known, it is
not possible to give a conclusive explanation for
this phenomenon. However, if its structure consists
of P04 tetrahedra linked together to form P207
groups, then the decrease in the cell dimensions
could perhaps be explained on the basis of the
tilting theory", because tilting is probable in struc-
tures where polyhedra are linked by their corners
only.
The peculiar behaviour of barium pyrophosphate
as well as its diffraction pattern suggest that this
substance is not isomorphous with calcium and
strontium pyrophosphates, This is in agreement
with the observations of Ranby ct aU who have
mentioned that the o-form has no isomorphs at all.
Therefore, the general statement that barium pyro-
phosphate is -isomorphous with strontium and
calcium pyrophosphates- is not wholly correct.
NOTES
TABLE 1 - INDEXED X-RAY POWDER PATTERN OF BARIUM
PYROPHOSPHATE
d in A I 1Ikl d in A I hkl
5·331 6 001 2·153 31 042
4·334 3 210 2·108 27 161
3·915 100 121 2·037 4 302
3·529 25 040 1·956 11 052
3·354 6 211 1·909 4 152
3·254 6 131 1'865 8 332. 360
3·223 3 230 1·832 4 500
3'(l70 11 300 1·805 4 003
3·011 3 310 1·769 4 080, 361
2·')67 4 041 1·722 5 123
2·828 55 050 1·668 4 213
2·708 39 002 1·586 7 233, 143
2·351 5 202. 060 1·538 6 600
2·318 27 340 1·482 9 551
2·265 11 410 1·411 12 413
2·219 18 222 1·402 7 516. 480
1·354 8 004
The powder pattern of barium pyrophosphate
has been indexed and is given in Table 1. The
system is orthorhombic with Pmmm, Pmm2 or P222
as the probable space group. The crystal data
is as follows:
a = 9·200 A, b = 14·120 A, c = 5·420 A, z = 4
and Pm=4·45 g crrr".
The authors thank Drs E. R. Saxena and Razia
Farooqi for the sample of barium hydrogen phos-
phate, Dr V. S. Subrahmanyam for measuring the
density and to the Director, RRL, Hyderabad,
for his keen interest in the work.
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The heats of solution of anhydrous diacetatodioxo-
uranium(VI) and diaquodiacetatodioxouranium(VI) in
water and 2N acetic acid at 300oK, are -1l·3±0·6,
-22'4±0'5; 22·6±0·4, and 10·7±0'2 KJ mol-! respec-
tively. The standard heat of formation of anhydrous
U02Ac2 is -1991·9 KJ mol-t, The gas phase enthalpy
of reaction between U02Ac2 and one mole of water
is -60·6 KJ mol-I, commensurate with the dative
uranium-oxygen bond strength.
ANHYDROUS diacetatodioxouranium(VI) in the
crystalline state, dissolves in water or in aqueous
acetic acid giving a clear yellow solution which on
*To whom all correspondence should be addressed.
[Present address: A. N. S. College. Barh (Magadh
University).
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crystallization under vacuum at room temperature
(> lO°C) leads to the formation of diaquodiacetato-
dioxouranium(VI) [U02Ac2·2H20(c)J1• In the pre-
sent study, the heat of reaction of water solvate
with anhydrous diacdatodioxouranium(VI) has been
determined calorimetrically and some related thermal
data calculated.
Diaquodiacetatodioxouranium(VI) (BDH, AR) was
recrystallized from dilute acetic acid solution.
Anhydrous diacetatodioxouranium(VI) was prepared
by heating the above sample at 115-20°C for 6-8 hr
and stored in a desiccator (Found: IT, 60·9. Calc.
for U02Ac2: U, 61·3%»).
The calorimeter was designed as before- and
calibrated electrically by means of a 1O·6201-oh11l
manganin heater. The current through the heater
was measured by the potential drop across a stan-
dard one-ohm resistor connected in series. The
calorimeter stirrer was a multi-paddled glass rod
driven by a synchronous motor. Samples were
sealed in fragile glass ampoules and mixing was
effected by rupturing on a pointed spike. The
calorimeter was immersed completely in a well-
stirred thermostat ed water-bath. On attaining
thermal equilibrium, the time-temperature (resis-
tance) change was noted for the fore-period, the
reaction-period, and the after-period. Following
an earlier procedure", the correct temperature
change was estimated. The calorimeter was checked
by measuring the heat of solution of potassium
chloride in water (Found: 17·60 KJ 11101-1; lit.4
17·30 KJ mor ').
Heat of reaction and heat of formation - The heat
of reaction can be obtained from the thermochemical
Eqs. (1-3).
U02Ac2(c) + excess H.O(l) = UO.Ac.(soln); MIl'" (1)
UO.Ac2.2H.o(c)+excess H.O(I) = UO.Ac.(soln); t1H•... (2)
UO.Ac2(c)+2H.O(I) = UO.Ac.,2H20(c); t1H3 ... (3)
Following Sacconi et al»
t1H3= t1Hl-t1H2
and
t1H; UO.Ac. (c)= t1H' UO.Ac •. 2H.O(c) - 2t1H;H20(l)
-t1H3 ... (4)
The mean values of ~Hl for diacetatodio xoura-
nium(VI) in water and 2N acetic acid are -11·3 ± 0·6
and -22·4 ± 0·5 KJ mol".
tlH2 values in water and acetic aciel are 22·6 ± 0·4
and 10·7 ± 0·2 KJ mol+. The average values of
~H3 in water and 2N acetic acid are -33,9 and
-33,1 KJ mol? respectively. In calculation, the
mean of the two values i.e. --33·5 KJ mol'", has
been used. A dilute acetic acid solution was used
to suppress the remote possibility of hydrolysis
of the uranyl acetate in solution at the room tempe-
rature. The aqueous solutions were found free
from hydrolysis in either case.
The heat of formation of U02Ac2 (=--~-1991·9
KJ mol+) has been obtained from Eq. (4) by com-
puting tlH;U02Ac2,2H20(c) (= -2597·0 KJ mol")
from Lange6 and ~H;H20(l) (= -285·8 KJ mol'")
from Wagman et aU.
The heat of formation of U02Ac2·2H20(aq.) from
our results is -2003·2 KJ mol+, which compares
closely with the value -2004·6 KJ mol= reported
by Lange6•
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Uranium-oxygen bond strength - In the diaquo-
diacetatodioxouranium(VI), the two water molecules
are coordinated to the UO~+ ion forming a distorted
hexagonal bipyramid''. The uranium-oxygen bond
strength is the energy of gas-phase reaction between
aqua-oxygen and uranyl ion. This can be obtained
by considering the well-knownv-w thermochemical
steps (5-10).
UO.Ac,(c) +2H.O(I) = U02Ac2·2H20(c); t1H3
UO.Ac a- 2H,O(c) = UO.Ac2.2H20(g); Ml;
UO,Ac2(c) = U02Ac2(g); Ml;
2H.o(I) = 2H20(g); 2M!,;
U02Ac2(g)+2H20(g) 0-' U02Ac2.2H20(g); MI
MI = t1l!3-1-Ml;-Ml;-·2Miv
... (5)
... (6)
... (7)
... (8)
... (9)
... (10)
where t:J.H;, t:J.H; are the heats of sublimation of
diaquo and anhydrous uranyl acetates respectively.
tlHv is the heat of vaporization of liquid water
which is known from the literature", The heats
of sublimation data are not known and it has been
assumed here that t:J.H.;,= sit; Hence, su =
~H3-2~Hv =-121·3 KJ mol'<. The uranium-
oxygen hand strength, E(H20- UO~+)= ~H/2=-,
60·65 KJ mol'".
The resulting bond energy has an element of
uncertainty due to our assumption that the heats
of sublimation of the diaquo and anhydrous com-
plexes are identical. In spite of this uncertainty
it is apparent that the uranium-oxygen bond strength
in diaquodiacctatoclioxouranium(VI) is of the same
order of magnitude as the dative bond formed
between oxygen donors and the uranyl ion for a
number of uranyl complexes reported earlicr-". It
also compares Iavourably with the bond strength
between UCl4 and alcoholic oxygen!'.
The authors wish to thank the UGC, New Delhi,
for the award of a JRF to one of them (M.F.A.),
to Dr B. C. Smith, Birkbcck College, University
of London, for the gift of a pair of thermistors and
to Prof. A. B. Lal for laboratory facilities.
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